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~ E906/SeaQuest Dimuon Experiment at Fermilab

Aimed at measuring dimuon production
in Drell-Yan process and }/ decay

Tracking detectors Injector
. \ 120 GeV
Drift chambers and ; ‘ .

hodoscope scintillators
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@A'amw Do We Understand Jet Quenching at RHIC and LHC ?

EST.1943

Energy loss of partons from hard scattering
through re-scattering in the hot & dense

medium
e nuclear modification factor R,, << 1 at high p;

I Medium
_ Yield,, / <Nbinary>AA | ® dE
AA T ) ~ —f,O — Access medium properties through
Yleldpp dx statistical analysis

— example: transport coefficient
— Very much model dependent
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‘hosflamos  |nitial-State Energy Loss and Drell-Yan in p+A
Benchmark Quark Energy Loss Models

e Minimal final-state interactions
e Known nuclear matter

E
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The Expectati

Think of the parton (quark) energy in the
nuclear rest frame:

ons

. Vitev PRC 75, 064906 (2007)
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(Drell-Yan, 800 GeV p+A)

e Energy loss vs shadowing

— Correction must be made for
shadowing effects, x, < 0.05

e Garvey & Peng PRL 90 (2003)

— NO partonic energy loss if all
effects from shadowing

e Vasiliev et al., PRL 83,(1999)

— Significant parton energy loss,
~1.2GeV/fm if all from energy
loss

e Johnson et al.

Phys. Rev. C 65, 025203 (2002)
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Figure 11: Comparison of the aversge valence and sea quark, and gluon modifications at

1

- X . 6? i (2¢) Qoi () + Gei(2e)qoi ()]

arXiv:0802.0139

Both yleld 20~30% effects in Rp A @ = 169GeV? for Pb mucleus from LO global DGLAP analyses EKS98 [1, 2], EKPS (3]
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nDS 6, HKNO7 (5, and this work EPSOSLO.
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=== E906 Drell-Yan Dimuon Acceptance

Bend plane view

- 120GeV proton beam from Main Injector TR T
- Fixed p, d, and other A-targets (C, Fe, W ...) sy station 1 .
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E906/SeaQuest Run-|

Commissioning Run 2012

* Brief 2-month run after many
interesting diversions
* all systems worked
* Large intensity variations within spill
— Caused entire detector to tum ‘on”
— More prominentin data with dimuon

Online Event Display

trigger than single muon trigger
* DAQ TDC firmware not quite ready

-~ Lacked hardware zero suppression
(zero suppression in front-end CPU)

— Large dead times, especially with
large events

* PMTs atSt. 1 need better rate
capabilities i
* Interim St 1 and 3- Tracking 5 T

Very preliminary

—¢— Reconstructed Data

Reconstructed J/ $¥MC

Normalized Background

Most problems fixed/improved;
A new year-long run will start next week!
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o .
‘besplames  Mass/Vertex Resolution and Target/Dump
Separation (MC)

- - MC generated
= Dump reconstructed
— Target reconstructed

M(u+u-) = 3.097 GeV M(u+u-) > 4 GeV

3 F 220F=
0 E *AZ O ~34cm 4 o~ 18cm
C 200:, 160/
- : 140;
L 150 1201~
F 100
102 - 1005 Zog:
C 50: =
C 200
- Target-A : T A s :
- JES | e
10:_ :'.:: 300;AM
- : b = T ~ 280 MeV
L :.-:EE 200—
- s 5 il o
T |:|‘ i 3o 100?
F : m |-| : I |- sof-
m - | ] I I TN AN AA N N AU M | | E r
-150 -100 -50 0 50 100 150 200 D [ R R R R T

- Good target/dump separation for high mass DY events
- Work in progress
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Summary and Outlook:

First unambiguous determination at E906

Run-Il start next week!

* The fractional energy loss effect greatly
amplified since it scales with 1/s
* Kinematic range well above shadowing region

* E906 will achieve sensitivity of ~ 20%

* Clearly distinguish between the leading models
of L-dependence of E-loss
> -dE < A" (or o L)
> -dE o A?3 (or o< [2)

—— e g — T ————— e ———— —

DNP 2014 (
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CONTINUE THE. ADVENTURE » ?

10/26/13

A o(p+W) /A, c(p+d)

A, o(p+A) / A, .c(p+d)
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backup
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First direct measurement of
dE/dx from p+A @E906

e High energy parton energy loss
- parton initial energy E= 10~100 GeV
- Relevant to RHIC and LHC parton energy
— Provides direct test of various parton energy loss models

- B Models:
E — Galvin and Milana Axri = —r121A3
Ko 1
A — ——AB
— Brodsky and Hoyer . S
S

.-?_.E’ — Baier et al.
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Parton Energy Loss in SI,DIS

e Out going quarks
— HERMES A-dep

(E,p’)

Fragmentation N
Functions
- Must understand
nuclear—dependent l.\§Va_ng&Wang PRL 89 (2002) 16230 )
fragmentation el
- Wang & Wang qoss | T
e Assume all from quark Tows | 0 -
energy loss < os .
dE/dx = 0.5 GeV/fm 7072 S
@E =10 GeV for Au. 085 | o r HeRM NG s
0.6 -

DI 03 04 D5 06 D7 LR 09 ]
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FIG. 1. Predicted noeclens modification of jet fragrenta
tion function is compared o the HERMES data [10] on ratios
of hudron discnbutions becween A and D casgets in DIS.
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